The dyes rhodamine 6G and rhodamine 19 are investigated. The dye stability versus temperature and time is studied. Bulk dye stuff is found to be less stable than dye adsorbed to the stainless steel cell walls and in the vapor phase. Rhodamine 6G converts to rhodamine 19 before evaporation. Adsorbed rhodamine 19 and rhodamine 19 vapor disintegrate most likely into 2,7-dimethylrhodamine 110 at elevated temperatures ( > 320°C). For rhodamine 19 vapor the absorption spectrum, the saturated vapor density and the latent heat of evaporation are determined. The vapor absorption spectra of rhodamine 19 and 2,7-dimethylrhodamine 110 are compared with solution spectra.
I. Introduction
The spectroscopic behavior of many non-ionic dyes in the vapor phase has been studied in the past [1] [2] [3] [4] [5] [6] [7] . For some of these dye vapors laser action was achieved [1] [2] [3] [4] [5] and nonlinear optical light generation was studied [8, 9] . The spectroscopic study of ionic dyes is scarce [ 10, 11 ] because their vapor pressure is low and the chemical stability in the vapor phase is weak [4, 12, 13] . The evaporation of ionic dyes in an ultrasonic molecular jet was reported [13] .
In this paper the evaporation of rhodamine 6G and rhodamine 19 is studied. The thermal decomposition of the bulk dye stuff, of the adsorbed dye at the stainless steel cell wails, and of the dye vapor is investigated. Rhodamine 6G is found to distintegrate into rhodamine 19 The ultraviolet spectrum of the dye vapor is measured with a 5 cm long vapor cell (stainless steel walls with sapphire windows) in a spectrophotometer (Beckman type ACTA M4). This experimental setup is described in ref. [ 7 ] . The thermal stability of the dye vapors is seen by inspection of the vapor absorption spectra. The dye adsorbed to the stainless steel walls of the transmission cell is analysed at the end of each measurement by cleaning the walls with methanol and measuring the absorption spectra of the solutions.
Results

Thermal dye,decomposition
The structural formula of rhodamine 6G is given in fig. 2 
A bsorption cross-section spectra
As mentioned above, rhodamine 6G could not be transferred to the vapor phase because it disintegrated into rhodamine 19 before evaporation.
The transmission spectra obtained with rhodamine 19 in the dye reservoir are shown in fig. 4 The ultraviolet absorption starts already at 250° C (curve (1)) and increases rapidly with rising temperature (curves (2)-(4)). The UV absorption is thought to be mainly due to molecular fragments formed by the thermal destruction of the bulk dye in the reservoir.
The visible spectra ( fig. 4a ) belong to rhodamine molecules. Curve (3) at ö R = 300 3 C shows the transmission spectrum of rhodamine 19 vapor. The neutral zwitterionic form (IV) is thought to be in the vapor phase. With rising temperature (and with time) the transmission curves change over to a new spectral form which is thought to be mainly due to 2,7-dimethylrhodamine 110 (neutral zwitterionic form VII). In the experiments the heating rate was approximately 2°C min"" The circles in fig. 8 give the experimental N s data (calibrated at ö R = 300°C to absorption measurements). Above f3 R = 300° C the rise of As slows down (bulk dye in reservoir destroyed, ^equilibrium with adsorbed dye at walls).
In cooling down the dye vapor from above 320°C below 300° C the saturated vapor pressure reduces more slowly than it rises in heating up (observed in transmission measurements, no experimental points shown in fig. 8 ).
The temperature dependence of the saturated va- The absorption spectroscopic behaviour of rhodamine B [10] seems to be similar to that of rhodamine 19. As rhodamine 19 and rhodamine 110, rhodamine B has a protonated and an unprotonated form and it is thought that only the unprotonated (neutral zwitterionic) form exists in the vapor.
